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Abstract : Biocontrol success has forced several countries to use phytoseiids e.g., Chilean mite, Phytoseiulus persimilis Athias- 
Henriot (Acarina: Phytoseiidae) against mite pests in protected vegetable crops. The characteristics like more oviposition period, 
sex-ratio (female: male), longevity, consumption capacity, prey searching capability and survival at low prey densities have 
revealed P. persimilis a successful predator of two-spotted mite, Tetranychus urticae Koch (Acarina: Tetranychidae). Introduction 
of prey and predatory mite together or predatory mite slightly late gave better results than in case where predatory mite was 
introduced much later. Biocontrol failed in case where chemicals were applied except where predators reintroduced and chemicals 
were not re-applied. Predation took few days to eliminate largest number of mite pests at high temperature. At low relative 
humidity peak predation was noticed as there was more prey predator interaction. However, prey activity declined to zero while 
predator activity prolonged at high relative humidity. This review article includes various studies carried out on use of phytoseiid 
mites as biocontrol agents of various mite pests on protected vegetables. 
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Introduction 

In last five decades, the interest in research on 
phytoseiid mites (Acari: Phytoseiidae) as biological 
control agents has steadily increased worldwide which 
has lead to the huge literatures on their biology, ecology, 
taxonomy and practical utilization. Today, over 2,700 
species have been described in Phytoseiidae family 
organized in 9 1 genera. Phytoseiid mites have attained 
great attention from the scientific community due to their 
potential as biocontrol agents of plant feeding mites, thiips 
and whiteflies. Vacante and Nucifora (1987) reported 
wide use of predatory mite, Phytoseiulus persimilis 
Athias-Henriot (Acarina: Phytoseiidae) against two- 


spotted mite, Tetranychus urticae Koch (Acarina: 
Tetranychidae) on various vegetable crops grown under 
greenhouse in France, Spain, Greece, Israel and Italy. 
Most of the successes in biological control using 
predatory mites under greenhouses had been reported 
in the Netherlands and United Kingdom (Van Lenteren 
and Woets, 1988). Predatory mites in family Phytoseiidae 
are cosmopolitan predators which were used as effective 
agents against a wide range of harmful insect and mite 
pests in biological control programmes and IPM tactics 
(Geoghiou, 1990; Fouly etai, 1995; Nomikou etal., 2001 
and Inbar and Gerling, 2008). The two-spotted mite is 
one of the major pests on more than 1200 species of 



SUBASH SINGH 


vegetable crops grown worldwide (Boudreaux 1956; 
Jeppson etal, 1975; Walter and Proctor, 1999; Abdallah 
et al. . 2002 and Zhang, 2003). In addition to T. urticae, 
two more tetranychid mite species - Oligonychus 
cifrasiaticus McGregor and Eutetranychus orientalis 
Klein are also considered the most abundant inhabiting 
leaves, buds, stems, shoots and fruits of different plant 
species including vegetable crops (Fouly and Al- 
Rehiayani, 2009). Unfortunately, high reproduction 
capability of tetranychid mite species attacking different 
plant species as well as rapid development gave spider 
mites, especially the aforementioned species, the potential 
for outbreaks that may cause considerable economic 
damage (Al - Shammery, 2008). Several phytoseiid mite 
species are commercially available for use in agriculture. 
Present and future biological studies may lead to the 
discovery of other promising species for pest control 
which might be more effective than the species already 
in use (Gerson et al., 2003 and McMurtry et al., 2013). 

History of biological control : 

Traditionally, spider mites have been controlled with 
chemical acaricides resulting in problems of pesticides 
resistance and residues on the harvested and consumed 
products. The protection of vegetables under protected 
cultivation from different insect and mite pests is primarily 
dependent on the use of toxic agrochemicals. However, 
the adverse effects of the use of these toxic chemicals 
are quite evident especially the problem of residues in 
vegetables. In view of the increasing awareness in world 
about the ill effects of harmful pesticides on the human 
health and environment, biological control becomes 
imperative which has assumed greater significance in 
the present context of organic fanning in many countries. 
The predaceous mite, P. persimilis is released repeatedly 
on large areas of greenhouse cultivated cucumber, tomato 
and sweet pepper crops. This predatory mite has been 
used relatively infrequently on ornamental greenhouse 
crops, because only a low level of damage can be 
tolerated on these crops as compared with vegetable 
crops, and because the predatory mites cannot survive 
pesticides applied to control other pests and diseases. 
Since this technique of biological control where predatory 
mites are used to control spider mites in vegetable crops 
under protected cultivation has been recently introduced 
in India, therefore, this area of research needs important 
aspects to be investigated. 

Parrot et al. (1906) for the first time reported that 


phytoseiid mites can be used as agents of biological 
control against phytophagous mites. From 1930 to 1950 
entomologists began to realize that these predatory mites 
could significantly reduce the populations of important 
phytophagous mites such as European red mite, 
Panonychus ulmi Koch, T. urticae Koch, Carmine or 
red spider mite, T. cinnabarinus Boisduval and 
cyclatmen mite, Steneotarsonemus pallidus Banks 
(Acarina: Tarsonemidae) infesting various crops. As sign 
of resistance development to several chemicals was 
observed in spider mites, most of the countries instead 
of using chemical sprays started biological control of 
spider mites. Dosse (1959) and Bravenboer (1963) 
observed that Chilean predatory mite, P. persimilis is an 
efficient predator in reducing the number of two-spotted 
spider mite, T. urticae. For the first time, demonstrations 
on the efficacy of P. persimilis as bio-control agent 
against T. urticae were conducted (Legowski, 1966 and 
Gould, 1968). Phytoseiids are effective predators of plant 
mites all over world in diverse cropping ecosystems 
(Huffaker et al., 1969). Thus, the first small scale 
application of P. persimilis as a biocontrol agent against 
T. urticae on greenhouse vegetables started in 1968 
(IOBC, 1970). Similarly, another predatory mite, 
Amblyseius fallacis (Acarina: Phytoseiidae) was used 
as biocontrol agent against T. urticae on French bean 
under greenhouse conditions (Burnett, 1971). Phytoseiid 
mites were reported as most effective predators of mite 
pests in all over world in diverse cropping ecosystems 
(Dixon, 1973; Jeppson et a/., 1975 and French et al, 
1976). The use of P. persimilis as an agent of biological 
control is worldwide while that of A. fallacis is rare, 
particularly on greenhouse vegetable crops. Some of the 
species of Phytoseiidae are being commercially multiplied 
in many countries and released for spider mite control 
on vegetables and ornamental plants grown under 
glasshouse conditions (Hussey and Huffaker, 1976). In 
West Bengal, of 22 mite species, mite pests - T. 
cinnabarinus, T. neocaledonicus and Amblyseius 
lorgoensis were noticed on brinjal (Gupta, 1986). In 
Netherlands and UK most successes for bio-control of 
predatory mites under glasshouse conditions were 
recorded GH (Van Lenteren and Woets, 1988). Of 37 
mite species on vegetables, T. cinnabarinus 
(=neocaledonicus=urticae) was reported as important 
one attacking the brinjal and in India, 29 predaceous mite 
species were reported on plant mites (Gupta, 1991). 

Predaceous mite, P. persimilis was reported as 
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most effective biocontrol agent to reduce red spider mites 
in all seasons on vegetables (Yoldas et al., 1996). In 
Punjab and Himachal Pradesh, T. cinnabarinus was 
noticed on brinjal with predatory mites - A. alstoniae, 
A. finlandicus, Phytoseiulus roseus, Phytoseius sp., 
Typhlodromus sp. and Pronematus sp. (Anonymous, 
2000). Three predatory mite species - A. longispinosus, 
A. indicus and Phytoseiulus sp. were reported to feed 
on red spider mite in brinjal (Roopa, 2005). El-Saiedy et 
al. (2008) in his studies on efficiency of P. persimilis, 
N. cucumeris and N. californicus for controlling T. 


urticae on eggplant at Beheira Governorate reported 
great reduction in population density of T. urticae with 
above-mentioned predators and biochemical denatol. 
Several workers have reported role of different 
predatory mite species against phytophagous mites on 
various crops (Table 2). 

Phytoseiid mites as successful predators : 

Dhooria ( 1987) in a survey reported phytoseiid mites 
as the major biocontrol agents of phytophagous mites 
especially the spider mites belonging to family 


Table 1 : Phytoseiid mites as successful predators of mite pests on protected vegetable crops 


Predator Prey Host plant Remarks 

Reference 


Phytoseiids 

T. urticae 

Vegetables 

Successful-high mobility, voracious, wholly dependent on its 

prey and an avoidance of prey free environment 

Chang (1961) 

P. persimilis 

T. urticae 

Bean 

Remarkable control 

Chant (1961) 

P. persimilis 

T. urticae 

Vegetables 

Control is achieved rapidly in 22-35 days at predator : prey 

ratio of 8:20 

Force (1967) 

Phytoseiids 

Spider mite 

Vegetables 

More efficient even at low prey density 

McMurtry et al. (1970) 

Phytoseiids 

Tetranychids 

Vegetables 

Survive on low prey density due to small size 

Muma and Denmark (1970) 

P. persimilis 

Spider mite 

Cucumber 

Every prey colony associated with predators 18 days after 

th 

predator introduction onto every 10 plant 

Bravenboer (1971) 

A. fallacis 

T. urticae 

Cucurbits 

97.5 % eggs and 0.18% adults consumed at temp, of 25±2°C 

Burnett (1971) 

Phytoseiids 

T. urticae 

Vegetables 

Proven effective 

Gould and Light (1971) and 

Simmonds (1972) 

P. persimilis 

T. urticae 

Vegetables 

Detects its prey by random contact 

Jackson and Ford (1973) 

P. persimilis 

T. urticae 

Tomato 

More dispersal 

Hussey and Scopes (1977) 

Phytoseiids 

T. urticae 

Vegetables 

Proven effective 

Hamlen (1978) and Burnett 

(1979) 

P. persimilis 

T. urticae 

Vegetables 

Control achieved rather rapidly in 15 days at predator: prey 

ratio of 1:10 

Stenseth (1979) 

P. persimilis 

T. urticae 

Cucumber 

Successful -more oviposition time, longevity, fecundity and 

sex-ratio 

Sabelis (1981) 

P. persimilis 

T. urticae 

Cucumber 

Efficiency of predator reduced due to poor time or sitting of 

release 

Sabelis and Vander Bean 

(1983) 

P. persimilis 

T. urticae 

Cucumber 

Associated to prey colony until all preys eliminated 

Sabelis et al. (1984) 

Phytoseiids 

Spider mite 

Vegetables 

Major bio-control agents in Pb 

Dhooria (1987) 

Phytoseiid mites 

T. urticae 

Vegetables 

Proven effective 

Gough (1991) and 

Kropczynska et al. (1999) 

N. fallacis 

T. urticae 

Brinjal 

Significantly reduced its prey 

Noubar et al. (2003) 

P. persimilis 

T. urticae 

Vegetables 

Most frequently used bio-control agent 

Gillespie and Raworth (2004) 

N. womersleyi 

T. macfarlanei 

Vegetables 

Consumes-212.8 eggs, 238.1 larvae, 53.5 PN and 29.6 

DN/life 

Ali etal. (2011) 

N. californicus 

T. urticae 

Pepper 

Highest prey reduction 

Mahgoub et al. (2011) 

A. longispinosus 

T. urticae 

Vegetables 

Prey fed were 13.50 nymphs and 16.54 adults/day 

Jeyarani et al. (2012) 
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Table 2 

: Predatory mites found most effective against prey mites on vegetables grown under greenhouse conditions 

Sr No. 

Prey mite 

Predatory mite 

Host plant 

References 

1 . 

Tetranychus urticae 

Phytoseiulus reigeli 

Cucumber 

Legowski (1966) 

2. 

T. urticae 

P. persimilis 


Gould (1970) 

3. 

T. urticae 

P. persimilis 


Hansen et al. (1984) 

4. 

T. truncatus 

Neoseiulus longispinosus, 

Amblyseius paraaerialis, 

Euseius macrospatulatus, 

Typhlodromips syzygii, 

A. largoensis 


Maheswary et al. (2015) 

5. 

T. truncatus 

N. longispinosus, 

Snakegourd 



T. macfarlanei 

A. paraaerialis, 



6. 

T. truncatus 

E. macrospatulatus, 

T. syzygii 

Snapmelon 


7. 

T. urticae 

P. persimilis 

Cucumber 

Pruszynki et al. (1985) 




Capsicum 


8. 

T. urticae 

P. persimilis 


Jarosik and Pliva (1990) 

9. 

Polyphagotarsonemus 

N. longispinosus, A. paraaerialis, 

Chilli 

Maheswary et al. (2015) 


latus 

E. macrospatulatus, T. syzygii 



10. 

T. urticae 

A. fallacis 

Bean 

Burnett (1971) 

11. 

T. truncatus 

N. longispinosus, T. syzygii 

Cowpea 

Maheswary et al. (2015) 


T. macfarlanei 

E. macrospatulatus , 




P. latus 

E. sp. nr. prasadi, 

A. paraaerialis, 

A. largoensis 



12. 

T. cinnabarinus 

A. multidentatus 

Brinjal 

Gupta (1986) and Dhooria (2001) 

13. 

T. cinnabarinus 

A. bindrai 

Dhooria (2001) 

14. 

T. cinnabarinus 

A. bhadrakaliensis 

Cucurbits 

Gupta (1986) 




Brinjal 


15. 

T. cinnabarinus 

A. fallacies 

Carrot 

Dhooria (2001) 

16. 

T. cinnabarinus 

Agistemus floridanus 

Brinjal 


17. 

T. cinnabarinus 

A. orientalis 



18. 

T. cinnabarinus 

A. cucumeris 



19. 

T. cinnabarinus 

Phytoseius kapuri 



20. 

P. latus 

Pronematus sextoni 



21. 

T. truncates, 

N. longispinosus, A. paraaerialis, 


Maheswary et al. (2015) 


T.macfarlanei 

A. largoensis, E. macrospatulatus, E. sp. nr. 
prasadi, T. syzygii, Paraphytoseius orientalis, 
Phytoseius intermedius, Scapulaseius sp. 



22. 

P. latus 

A. swirskii 

Vegetables 

Tal et al. (2007) 

23. 

T. urticae 

P. persimilis, N. cucumeris, N. califomicus 

Brinjal 

El-Saiedy (2008) 

24. 

P. latus 

A. swirskii 


Maanen Van et al. (2010) 

25. 

T. urticae 

A. califomicus, P. persimilis 

Vegetables 

Abdallah et al. (2012) 

26. 

P. latus 

A. swirskii 

Brinjal, 

Potato, 

Tomato 

Onzo et al. (2012) 

27. 

T. urticae, T.macfarlanei, 

N. longispinosus, A. paraaerialis, E. 

Okra 

Maheswary et al. (2015) 


Eutetranychus orientalis 

macrospatulatus, E. sp. nr. prasadi 



28. 

T. truncates 

N. longispinosus, A. paraaerialis, 

E. macrospatulatus, T. syzygii 

Bittergourd 
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Tetranychidae on vegetable crops in Punjab. Gupta (2001) 
in his studies on the taxonomy and bio-ecology of 
predatory mites of India with special emphasis on 
Phytoseiidae reported that the predatory mite species 
mainly belonged to the families- Phytoseiidae, Ascidae, 
Anystidae, Bdellidae, Cheyletidae, Cunaxidae, 
Erythraeidae, Raphignathidae, Stigmaeidae and Tydeidae 
etc. Among these, phytoseiid mites are the most 
successful predators of phytophagous mites due to their 
higher fecundity, high population densities, good searching 
ability, good dispersal rate, adaptability to different 
ecological niches and high degree of prey specificity. 
Fernando et al. (2010) revealed Phytoseiulus 
longipesas a candidate for classical biological control 
of T. evansi by inoculative releases on tomato plants. 
Abdallah et al. (2012) used predatory mite species, A. 
califomicus and P. persimilis and two chemical compounds 
(Vertimic and Denatol) to control T. urticae and reported 
predatory mites to be the more favourable strategy for 
suppression of T. urticae than chemical control. Detailed 
review of the phytoseiid mite as predator of various mite 
pests has been presented in Table 1. 

Role of biological aspects in biocontrol : 

Muma and Denmark (1970) reported that phytoseiid 
mites could survive on low populations of tetranychid 
mites because of small size and thus, had potential for 
regulating spider mite populations even at low pest 
densities. Sabelis (1981) studied the effectiveness of P. 
persimilis over T. urticae and compared some biological 
parameters like oviposition period, longevity, fecundity, 
sex-ratio and intrinsic rate of increase (rm), all the 
parameters were more in case of predatory mite making 
it an ideal candidate for its use as biocontrol agent against 
T. urticae. Kartasheva and Lesteva (1981) determined 
mutability of predaceous mite, P. persimilis for release 
against spider mite, T. urticae in greenhouse vegetables 
and found that in heated greenhouses the reproductive 
cycle of the predatory mite varied from 40-65 days, 
collections were possible after every 6-7 and 10 days 
during a cycle of 60-65 days. They also reported that in 
greenhouse with an area of 260m 2 , 40,000 individuals 
could be collected after every 7-10 days. Van Lenteren 
and Woets (1988) in Bulgaria and USSR reported total 
area for the biological control of T. urticae with P. 
persimilis in greenhouse vegetables viz., cucumber, 
tomato, sweet pepper, gherkin and melon to be 1250, 
160, 100, 40 and 12 hectares, respectively. The predatory 


phytoseiid and laelapid mites are used in the biological 
control of mite pests and thrips on many crops in 
greenhouses (Reddy, 2016). 

Biocontrol studies in some countries : 

In Canada, Chant (1961) reported that P. persimilis 
exerted a remarkable biological control of two spotted 
spider mite, T. urticae when practiced on bean plants 
under greenhouse conditions. 

In, England, Legowski (1966) while conducting 
studies on cucumber in Lea Valley E.H.S. under 
greenhouse condition reported more yield and successful 
control of phytophagous mite by predatory mites released 
on the same day after 21 days than where there was 
more or less delay in the release of predatory mites. 
Burnett (1971) reported that prey population which was 
consisted largely of eggs, 97.5 per cent of the prey 
population consumed by both by adult female and 
immature predators were eggs while immature predators 
of A. fallacis did not attack any adult prey and only 0.18 
per cent of adult female prey was eaten by adults at 
constant temperature of 75°F. 

In Bulgaria, Kristova (1972) conducted tests on 
cucumber in two series by releasing ratio of prey: 
predator 50: 2 in both series under greenhouse conditions 
and concluded that P. persimilis provided best control 
of T. urticae after 26 days and subsequently eliminated 
the prey. Sabelis and Van Der Bean (1983) described 
that P. persimilis was an efficient predator of T. urticae 
on cucumbers grown under greenhouse, however, poor 
time or site of release could reduce its effectiveness for 
biological control. 

Pruszynki (1984) studied use of predatory mite, P. 
persimilis against T. urticae in Poland with the aim of 
developing an integrated programme of plant protection 
for use in commercial greenhouses on cucumber, roses 
and sweet pepper. The feeding behaviour with respect 
to various factors on the decrease in pest population 
caused by P. persimilis was determined which indicated 
that use of P. persimilis against T. urticae enabled 
chemical treatments against the mite to be eliminated 
almost entirely and those against other organisms to be 
released. 

In Greece, the two-spotted spider mite, T. urticae 
in tomato cultivation was an occasional enemy. For this 
reason the predatory mite, P. persimilis was used 
particularly in mixed cultivations with good results 
(Souliotis, 1985). 
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In Netherlands, studies carried over under 
greenhouses revealed that the biological control of T. 
urticae with predatory mite, P. persimilis on sweet 
pepper was effective (Remarker, 1987). 

In countries - France, Spain, Israel and Italy, P. 
persimilis was widely used as predaceous mite for the 
control of T. urticae on different vegetable crops under 
greenhouse (Vacante and Nucifora, 1987). 

In Czechoslovakia, of two methods i.e., ‘pest in first’ 
and inundative ‘after pest’ of introducing P. persimilis 
as predator against T. urticae under glasshouse 
conditions, predatory mite aggregated well to its prey on 
pepper plants in the first method, whereas, the second 
method gave satisfactory control because there predators 
were propagated inexpensively on cucumbers. P. 
persimilis was able to survive until the end of cultivation 
and less than 3 per cent plants were damaged beyond 
yield threshold (Jarosik and Pliva, 1990). 

In Austria, the climate chamber and greenhouse 
studies were made on biocontrol of T. urticae and T. 
cinnabarinus by P. persimilis and N. californicus . 
Inter- and intraspecific predation between both predatory 
mites was investigated, as well as population dynamics 
and persistence of both species on the same foliage. These 
studies showed that the use of both predatory mites in 
crops with a short growing season (cucumbers) did not 
increase spider mite control as compared to the single 
use of P. persimilis. In potted plants, N. californicus 
should be present before the occurrence of spider mites, 
while P. persimilis should be used when required (e.g., 
with insufficient control of spider mites by N. 
californicus (Leuprecht, 2000). 

In India (Kerala), Binisha and Bhaskar (2013) 
recorded seven phytoseiid mite species - Amblyseius 
paraaerialis Muma, Amblyseius largoensis Muma, 
Parciphytoseius orientalis Narayanan, Euseius 
macrospatulatus Gupta, Euseius sp. nr. prasadi, 
Typhlodromips syzygii Gupta, Phytoseius intermedins 


Evans and Scapulaseius sp. on major vegetable crops. 
However, Maheswary et cil. (2015) reported association 
of nine predaceous mites, viz... Amblyseius paraaerialis 
Muma, Amblyseius largoensis Muma (Acari: 
Phytoseiidae), Pciraphytoseius orientalis Narayanan, 
Euseius macrospatulatus Gupta, Euseius sp. nr. 
prasadi, Typhlodromips syzygii Gupta, Phytoseius 
intermedins Evans and Scapulaseius sp. with 
phytophagous mites in major vegetable crops viz. 
amaranthus, brinjal, okra, bittergourd, chilli, cowpea, 
coccinia, cucumber, snakegourd and snap melon. 

In Cuba, A. largoensis was effective in controlling 
broad mites, Polyphagotarsonemus latus Banks (Acari: 
Tarsonemidae) in pepper crop (Rodriguez et al., 2015). 

Physical and chemical factors in biocontrol of mite 
pests : 

Temperature : 

Sabelis (1981) in his studies on development time 
(in days) required for T. urticae and P. persimilis at 
temperatures of 15, 20 and 30°C in glasshouse vegetables 
concluded that at temperature 15°C, both prey and 
predator need more days to develop. Similarly, at 30°C 
both species need fewer days to develop. However, at 
both the temperature ranges, the development period 
taken by P. persimilis is quite less than its prey T. urticae. 

Hussey and Scopes (1982) studied the effect of 
temperature on elimination of prey mite by its predator 
mite and found that with more temperature, fewer days 
are needed by predatory mite for the elimination of its 
prey than at low temperature where more days are taken. 

Rasmy and Ellaithy (1988) released predator P. 
persimilis @ 10 per plant at first sign of damage 
symptoms caused by T. urticae in two separate 
greenhouses in Bulgaria at 35°C and concluded that T. 
urticae was regularly controlled on P. persimilis treated 
plants, thereby, maintaining a balance as against control 
plot where no introduction of predator resulted in high 


Table 3 

: Some factors responsible for success of biological control of mites 



Sr. No. 

Prey mite 

Predatory mite 

Factor (s) 

Result 

Reference 

1 . 

T. urticae 

P. persimilis 

10% sucrose solution or honey as a food. 
Fed with water only 

Prolongs life of predator four times 

Nil 

Ashihara et al. 

(1978) 

2. 

T. urticae 

P. persimilis 

Kairomones 

Increases predator’s chance to find 
and consume more prey 

Sabalis and Van 

Der Bean (1983) 

3. 

T. urticae 

P. persimilis 

More plant density within greenhouse 

Less plant density 

Predators can disperse readily and can 
catch more number of preys 

Predator’s ability to disperse is 
reduced by 70% 

Takafuzi and Chant 
(1976) 

4. 

T. urticae 

P. persimilis 

Webbing present 

Females of predator are able to find 
prey twice compared to when no 
webbings present 

Schmidt (1976) 
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pest density. 

The high temperatures also contributed to the 
development of the population of the predator population 
(Ferrero et al., 2007). 

Relative humidity : 

Mori and Chant (1966) reported that activity of T. 
urticae and P. persimilis was higher at 33 per cent or 
less relative humidity that that at 100 per cent. The 
behaviour of predator was well adapted to that of its 
prey and therefore, had a wide range of activity beyond 
its prey. The predator showed its greatest activity under 
conditions when prey was also moving actively at 33 per 
cent relative humidity and gave better control of its prey 
because chances of prey predator interaction were 
maximum. On the other hand predation was low at high 
relative humidity. 

Detrimental effects of low relative humidity was 
reported for P. persimilis (Williams et al., 2004), a mite 
species taxonomically close to P. longipes. 

Moisture : 

Mori and Chant (1966) conducted studies in 
glasshouses on the role of moisture without food with 
three treatments i.e., I s1 treatment: with free water, 2 nd 
treatment: with high humidity and no free water, 3 rd treatment: 
with low humidity and no free water. They concluded that 
longevity of P. persimilis was more at higher relative 
humidity in the presence of water and considered that water 
was essential for its survival in first treatment than in 2 nd 
and 3 rd treatments with respective values of mean longevity 
15.7, 4.0 and 2.1 days. 

Chemicals : 

Gould (1970) made comparative studies between 
biological control i.e., by releasing predatory mite, P. 
persimilis against T. urticae and chemical control methods 
i.e. , by using petroleum oil, dicofol and tetradifon against T. 
urticae in two separate greenhouse cages on 160 cucumber 
plants on different dates. The yields obtained were 8918 
and 7611 number of cucumbers in biological and chemical 
control methods, respectively. He concluded that the 
biological control gave better results. 

Ashihara et al. (1978); Sabelis and Van Der Bean 
(1983); Takafuzi and Chant (1976) and Schmidt (1976) 
studied impact of factors like sucrose, water, kairomones, 
webbings and plant density on the biological control and 
reported positive results with these factors in enhancing 


predatory efficacy of P. persimilis against T. urticae 
(Table 3). 

Conclusion : 

The characteristics like high oviposition period, sex- 
ratio, longevity, consumption capacity, good searching 
capacity and capacity to survive on lower prey 
population make phytoseiids as successful predator. 
The careful acaricidal selection and predator release 
can enhance biocontrol once residues are no longer 
toxic. Higher the temperature more is the predation 
and vice versa. In contrast, low the relative humidity 
more is the predation and vice versa. The moisture 
enhances adult predator longevity. Biocontrol of mite 
pests is also cost effective than most of pesticidal 
sprays which have lead to mite outbreaks, resurgence 
and resistance. While it is advantageous for acarine 
biocontrol agent to be host specific, ecofriendly and 
environmentally safer, the presence of mite pests as 
alternative prey has been necessary to make biological 
control self- perpetuating. 
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